In order toˆnd novel bioactive molecules regulating diŠerentiation and hormone secretion of pancreatic endocrine cells, the eŠects of various substances including purinergic receptor agonists and inhibitors of polyamine biosynthesis were examined in pancreatic islets and several pancreatic cell lines. The nicotinic alpha3beta4 receptor was found to be present and capable of increasing cytoplasmic Ca 2＋ concentration ([Ca 2＋ ] i ) and insulin secretion in mouse pancreatic Beta-TC6 cells. Activation of both nicotinic and muscarinic M 3 /M 4 receptors resulted in reduction of insulin release when compared with stimulation of muscarinic receptor alone in Beta-TC6 cells. In mouse islets, purinergic P2Y 1 and P2Y 6 receptors, which are coupled to Gq proteins, were expressed and appeared to regulate insulin secretion through Ca 2＋ mobilization from intracellular stores. Similar results were observed in Beta-TC6 cells. Spermidine, one of polyamines, was found to modulate insulin synthesis and [Ca 2＋ ] i in Beta-TC6 cells by use of a speciˆc spermidine synthesis inhibitor, trans-4-methylcyclohexylamine (MCHA). Antizyme, which binds to ornithine decarboxylase (ODC) and thereby reduces the cellular polyamine level, was found to be necessary for conversion of ASPC-1 cells, a pancreatic ductal tumor cell line, into alpha-cells forming the islet-like structure and expressing glucagon gene. Theseˆndings help advance our understanding of the complex mechanisms involved in the regulation of pancreatic endocrine cell function and develop new therapeutic agents in diabetes mellitus.
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Vol. 130 (2010) The cells were untreated (control) or treated with MCHA (250 mM) alone or both MCHA and spermidine (25 mM) for 3 days. The change in [Ca 2＋ ] i was monitored for 30 min using excitation at 340 and 380 nm and emission at 510 nm wavelengths after cells were loaded with a Ca 2＋ indicator, fura-2 acetoxymethyl ester (1 mM) in Krebs/HEPES buŠer (pH 7.4) and then incubated for 10 min in the absence of glucose (0 mM, G0). Cells were then incubated in the buŠer containing 5.5 mM glucose (G5.5) for 20 min as indicated by bar. Each value of the ratio (340/380 nm) measured at every 30 s represents the mean±S.E.M. (n＝40). Theˆgure was quoted from our recent publication 34) and presented as an altered version. 
